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TYPHCCNVERA

‘T’yFhOUI Vera was another classic ‘kuonaoon
depression” (see Tropical StormSarah (09w)) which
fomad in the mst intenseand extensivemmoon
trough in the westernNorth Pacificsince 1974.
Iacatingand forecastingthe initialphasesof Vera
(f- 14 to 18 A@st 1986)withinthis extensive
troughp~ented uniqueproblem forJ’IWC.Vera was

relocatedseveraltioi?swithinthemnsom troughas
the low-levelflowatteuptadto stabilizearoundme
circulationcenter. In post analysis,it was
determinedthatVera was actuallytwo system: the
firat (Vera #1) stabilizedonly briefly,reached
tropicalstorm intensitythen dissipatedin the
centralPhilippineSea;the second(Vera#2) forued
at the northeastperipheryof the mnsocn trough,
over 360 m (667 km) frm Vera#l, developdslowly
andreachedtyphoonjntenaitybeforecrossingOkinawa
and the Koreanpeninsula.The problemsin locating

(llW)

and forecastingVem !s low-levelcirculationoenter
wexw exacerbatedby limitedaircraftavailability
(due to other high prioritymissionsfor WC-130
aircraftandmltiple taskingproblemswith‘1’yphccm
Tip (1OW)and Oeorgette(llE)),sparaesynopticdata
andinconclusivesatelliteimagery.

Vera#l developedcm the heelsof twotyphoma,
Tip (1OW) and Georgette(IJ.E). ~ 12 August,
Gaorgette(llE)wasmovingwest-northwestwardandwas
locatedto the southeast of WakeIsland. The onset
of the intense and extensivemonsoon trough
associatedwith Oeorgette’sinflm regicnwas first
noticedat thattime,aa southwesterlygradientwinds
of near 30 kt (15M/sac)were observedat Yap (WMl
91413), Truk (Whi291334)and PohnPsi(WMO 91348).
Gaorgette(llE)was positionedat theeasternerd of
thistrough(Ngure 3-M.-1),whichextendedfrm the
PhilippineIslandsto thedateline.Theonsetof t~

t
,s0.
+

‘I .o.>b~. .{i~J.J... .1 . . ..’ 1...1 i. 01 l.. I . . ..l. .s. l.. ..l

Figure 3-11-1. The s@.celgradietu analysis at 120iXWZ
August showed the onset of the intense monsoon trough
extending from the Philippine Island to the &teiine.
Noti the strong gradient wind reports at Yap (WMO
91413), Truk (WMO 91334), and Pohnpei (WMO
91348).
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ntmxen troughwas ac~ed by m extensiveclmd
n@xinnmIn the PhilippineSea (Figure3-11-2)where
Vera#l formed.An interestingfeatureof thetrough
was the unusually low pressurea,whichwereevident
along the axis of the troughbetween12 and 15
August. Thesep~sures rangedfran996to 1006mb.

By the end of’the secondweek of Augustgale
forcewesterlywinda were presentin the southern
PhilippineSea and transitorylight and variable
circulationcentersformadalong the troughaxis.
Satelliteimageryprovidedlittlehelp in locating
any of thesecumulationcentersin the windfield
due to tie transitorynature of the central
convection. consequently,the circulatim that

eventual1y bexmm Vera#1 was nevermentionedm the
SignificantTropicalWeatherAdvisory(ABFWPOIW)as
a suspectarea,althoughseveralotherareasin the
mnsocn troughwerebeingreportedon.

l’he first Tropical CycloneFomation Alert
(TWA) was issuadon 14 Augustat 00002. ‘Ibiswas
basedon convectionthathad persistedfor 12-hours
andwas colocatedwithan analyzedcirculationcenter
h the surface/gradientwind field. ‘lheTCFA was
reissuedat 150CX30Z,as satel1iteimageryindicateda
slightincreasein convectivecurvature.It appeared
that the low-levelflow was beginningto stabilize
emund an arealocatedappmximtely420m (778km)
south-southeastof Okinawa,Japan.

Figure3-11-2. The area of intense convection that
prompted thejirst TCFA on Vera #1. Note the extensive
area of convection in the southwest monsoonaiflow in
the southern Philippine Sea (1321192 August DMSP
visual lklagt??y).
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Figure 3-11-3. The 1512002 August ship reports
which prompted first warning on Vera #1 at 1518002
August.
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Figure 3-11-4. The August 16th daylight aircraft
reconnaissance investigative miwion into Vera #l fued
the Anv-level circuktion center.

1350 1400E

At 1512002, thefirstwarningwas issuedm Vem
#1 (thefirstsystem).‘Ihiawarningwas prcqted by
threeshipreports(Figure3-11-3) thatdefinedthree
quadrantsof the 30 kt (15 m/aec) tropical
depression. ‘lWelvehours later, the aircraft
investigativeflightintoVera #1 foundwindsof 35
kt (18m/see)anda mininm sea-levelpressure(IiSLF)
of 991mb (Figure3-n-4),confimdngtheshipreport
and justifyingan upgrade to tropical storm
intensity.

The forecastreasoningfran 15 Augustto 17
August,priorto the fonoaticnof Vera#2 (thesecond
system)to the northeast,was for Vera #1 to mve
slowlytom thewest-northwest.‘MS wasbasedon
the anticipationof the strengtheningof the
subtropicalridge to the north. However,Vera #1
remainedconfinedto the lower tro~sphere and
embedded in the monsoon trough. Aircraft
mconnaisaanceat 85o mb (5000ft (1524m)) was
unable to locatethe circulationcenterduringa
ni.ghttimfix missionon 16 August. At 162333z,a
daylight1500 ft (457m) fix missionindicatedVera
#1 hadmovedabout60 m (111Ion)south-southeastof
thethe lastfixmission.At thatpointVera#1 was
elongatedeast-westand relativelyill-clefined. ‘lhe
surface/gmdientanalysisat 1700302(Figure3-n-5)
indicatedthat the mnsocn trough had elongated
considerablywith a large area of extremelylcw
pre9sures(about993 ti). At 171200Zthe surface
analysisindicatedthat Vera #1 was no longer
evident.

Satelliteimageryat 1712402 (Figure3-11-6)
indicatedan apparentcumulationcenter(Vera#2)
southwestof Tip (1OW),which WSS mV@ S1OW1Y
northwatiand had beccxEthe dcminantsystemin the
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XmE.ecm trough. The analysis(Figure3-IL-5) was
U?- prior to the fonmtim of Vera#2 thatwas
(perhaps~stakenly)maintainedas Vera afterbeing
relocatedIIIOEthan 360 m (667 km) to tha
-t-northeast. The satellitedata promptexlthe
firatwarningon Vera #2 at 1712UOZ. ‘Illsdramatic
relocationwas verifiedat 180716z,when the firat
aircraftrecmnaisaencefixpoaitim in over30-houre
(Fi8ure3-IL-7)confimad the Presenceof the 50 kt
(26UI/see)systemembeddedin themonsoontrough.

The sud&n and &amatic fomation of Vera #2
causedmanyproblemsforthe fleetcustaneraas well
as fortheforecasters.In essence,Vera#1 hadbeen
forecastto mve S1OW1y towardthewest-northwestfor
threedayswhenthe”relocationoccurred,placingthe
system36om (667km) to theeast-northeastin a six
hwr period. Confusingand conflictingsatellite
~ providedlittleinsightintothe locatim of
the systxmduringthesestages.At 17E200Z,Vera#2
was at tropicaldepressionintensityand moving
slowlylm’’thward. For the nextthree&ys, Vera #2
intensifiedslowly,movingerraticallyat first,and
thenslowlyeastwaxlwithinthemotxiomtrough. The
intensetroughwas againassertingits influencem
the systentstrack,as the rwmants of Tip (low)
providedthe ‘amhorn at the eastern end of the
lumaoonalflow. Vera #2 continuedto mve eastward
Witithemmsom west-aouthwesterlieauntilthe22nd,
whenIt slowedandbeganto tracknorthward.

‘Iha synopticsituatim governingVera #2’s
~tbagantocMagem the 21st,when amall
surfaceridgeappcemd to be buildingto thenorthof
Vera #2. ~S ridge continued to tuild,helped
-s by increasingupper-levelconvergenceto the
eeat+ortbeastof Vera #2, enhancing eukidmce in
theuppa troposphereardridgirgat the surface.

Wtlmm 220WOZ and 221200z, Vera #2 turned
northward. am tml westward, as the low- to
add-levelridge became firmly established to the
north. l’be ehift In the steering flewis evidentin
the change in me 700 * Nurerical variational

300N

250

200

15.

*00

5“N

J 11

Anaiysis(NVA)streamlineanalysisbetween220moz
and 221200Z (F@xes 3-11-8and3-11-9).@xm?ntlY ,
themid-leveltroughassociatedwiththermnants of
Tip (1OW)had completelydisappearedby 221.200Zand
was replacedby ridgingnortheastof Vera#2. ‘l’his
ridge providedthe steeringflow until Vera #2’s
recurvatum on 27 August. Vera #2 reachedits
maximumintensityof 110 kt (57m/see)and MSLP of
923 nb on 21 August,justpriorto turningwestwati
towardOkinawa.

Vera #2 continuedto move west-northwestward
fromthe22ndthroughthe26th,passingdirectlyovw
the island of Okinawa late on the 25th (Figure
3-1.1-1o). The forecasthadprovidedthoseon Clcimwa
with66-hoursof warningbeforetheclosestpointof
approach(CPA)occurred.All aircraftand shipshad
be= evacuated,aortied,or securedlongbeforeVera
#2 hit withmaximumsustainedwinds (overwater)of
85 kt (44L1l/SeC).

The recurvatureand extratropicaltransition
phaseof Vera #2’strackbeganon 26 August. Upm
reachingthe westernperipheryof the subtropical
ridge,Vera #2’s mvemnt had slowedto 9 kt (17
Ian/hr)and turned northwestwardat approximately
260600Z. Vera #2 turnednorthwamlat about270000Z
andpassed16om (296km) eastOf Shanghai12-hours
later. Afterpassingeastof Shanghai,Vera#2 began
to acceleratenorth-northeaatwami.BY the28th,the
tropicalcyclonehad lost its cmnat?tionwith the
low-levelnvmaomalwesterliesandweakenedw 60 kt
(31m/aec). Figure3-11-11ahcwsVera#2 .juatprim
@ landfallnearKunsanA6,Republicof Korea,witha
l-e cirms shieldto the north of the exposed
low-levelcirculation,indicativeof a tropical
cyclonetraneitioninginto an extratropicalsystem
Vera#2 cl@re3 the Koreanpeninsulaat 281800zwith
an intensityof only45 kt (23nhec) and continued
accelerating mrtheast- . It coupleted
extratropicaltransitim at 290600Zin the Sea of
Japan.

. > “ ,“. m ■ ■ m

50E
r

120” 124i”4 130” 135” 140° 1450 1500 155” 1 600E

Figure 3-11-5. The surfucelgradient analysis at
170000Z (X2-hours prior m the formation of Vera #2).
Note the elongated trough to the east and west of Vera
#I.
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Figure 3-114, Typhoon Tip and the early stages of
Vera K2 (1712402 August DMSP visuai imagery).

3&N

tl&E E&Y &r & &- W&E

Figure 3-II-8. The 2200002 August 700 mb NVA
analysis showing thetrough (associated with the
remnants of ~hoon Tip (1OW)) to the northeast of
Vera#2.

13d’E 140*E

Figure 3-11-7. First aircriql reconnaissancefi mission
@er rel&n to Vera#2 (1807162).
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Figure 3-11-9. The 2212002 August 700 mb NVA
anaiysis showing a ridge (in place of the trough 12-hours
earlier) north and northeast of Vera #2.

Figure 3-11-10. Vera #2 at typhoon intensity a tt
approached Okinawa (2500392 August DMSP visual
hnage?y).
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In additionto the problem of findingand
forecastingthe initiallow-levelcenter,Vera #2

causedconsiderabledamge and loss of life. It
severely@acted civilianahippingand military
operatiomat sea. Okimwa, in contrast,becauseof
the earlywarningprovided,experiencedonlyslight
me; mstlY to PowerlineSfOr privatehcues. One
fisheman was killed. KadenaAB recordedpeakwird
~StS Of 84 kt (43 Ifl/SeC) . High seas. however.
placed several ships at sea in distress. In
Shanghai,sevenpeoplewere killedand 28 injured
whenVera#2 passed160m (296km)eastof thecity.
The New ChinaNewsAgency(NCNA)reportedmore than
500 homesweredestroyedand 3,000emergencyworkers
were recalledto restoreelectricalsuppliesand to
ensuredikesalongthe Huangpuriverand the coast
weresecure.NCNAalsoreportedtiatmre tian3,OIXI

vesselssoughtshelteras Vera#2 approached.On the
Islandof Cheju,28 housesweredestroyed,leaving50
peoplehomeless. In SouthKorea,six peoplewere
killed and overone milliondollarsworthof daxmge
was reported. The most extensivedamageto U.S.
militaryfacilitieswas reportedat TaeguAB, where
morethan75 treeswere felledandPOW- 1tieswere
downed. The roofsof severalbuildingswere blown
away.

In mtmspect, Vera underscoresthe difficulty
of positioningandforecastingtropicalcyclonesthat
formin strongmmomal troughs. In addition,the
eastwardmverientof Vera #2 for threedayswas an
interestingancu!alythat was perhapsinfluencedby
the intensemonsoontroughthatextmded throughout
theentirewesternNorthPacificformostof August.
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